
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



410 

Chase.] ^ ±u [May 16, 

would also cause such daily and annual fluctuations as those of the 
magnetic needle. Professor Norton says* that "no conception has 
hitherto been formed of possible atomic movements capable of originating 
the electric forces, and producing even the simplest of the electrical 
phenomena." The dependence of the polarity of the compass upon 
electrical currents encourages the belief that all the "possible atomic 
movements capable of originating the eleetrie forces, " maybe traceable 
to some arrangement of elastic sethereal particles like the one I have 
above suggested. The mutual attraction of the atoms A and E is only 
one-third as great as that of the atoms F and G, and under the influence 
of centrifugal force, the several lozenges APEG would yield most readily 
in the direction EG. 



THE SUN-SPOT CYCLE OF 11.07 YEARS. 
By Pliny Eaele Chase. 

(Bead before the American Philosophical Society, May 16th, 1872.) 

The most recent and careful discussion of the observations upon the 
amount and frequency of Sun-spots, by De La Rue, Stewart and Loewy, f 
assigns to the principal cycle a duration of 11.07 years. Kirkwood 
(ante, vol. xi., p. 100) had previously given nearly the same esti- 
mate (11.073 years). If the spots are attributable to disturbances 
pi'oduced by gravitating action, the major axis of the revolving dis- 
turbing force should be [(11.07-^ 11. 862) 3 ]=.955XJupiter's, or 4.969 
Xthe Earth's major axis. The mean radius vector of perturbation is, 
therefore, nearly equivalent to Jupiter's mean perihelion distance 
(.951842/, or 4.9523}) as well as to the mean distance of the eentre 
of gyration of the planetary sytem. 

§X[(3£X.3871 + 25X.7233+31.85Xl + 3£Xl.o237+9307X5.3028r2847.4X 
9.5389+41G.7X19.1826-L532.5X30.037H (3J+25+31.85+3A+9307+2847.4 
+416.74-532.5)]=5.101 ; 5.101 -:-4.969— 1.0265 ; 4.969^-4.952=1.0035. 

The theoretical mean excursion between Jupiter's perihelion and his 
mean distance, corresponds very nearly with the above value of the 
planetary centre of gyration. 

4.952+|X(5.3028-4.952)=5.091 ; 5.101-^5.091=1.002. 

If Jupiter's aphelion distance represents the aphelion distance of the 
aggregate of forces which produce the Sun-spots, the disturbance-peri- 
helion is (2X-955-1.048)=.862X 2/'s, or 4.485X©'s radius vector. This 
corresponds very nearly with the linear centre of oscillation, of the mean 

* Loc. cit. , p. 330. 

tProc. Eoy. Soc, Dec. 21, 1871; Phil. Mag., May, 1872. 
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action of all the planets, except Jupiter, upon the Sun's surface. Accord- 
ing to the values adopted in Norton's Astronomy, (1— %)X(Zmd-^Zm$ , 
9, 0. d\ h, S, W)=4.422; 4.485+4.422=1.015. 

The closeness of the harmony, pointed out by Kirkwood, between the 
Woliian and Mercurial cycles, is very interesting. In some respects the 
position of Mercury is more nearly pivotal than that of either of the 
other planets. Its centre of explosive oscillation, relatively to the Sun, 
is near the limit of the Sun's possible atmosphere. (fX-3871)^ X 
365.2504 -h25. 187=1. 036. Its mean radius vector (.3871) is not much 
greater than the radius of the centre of oscillation (.3333) of the Earth's 
disturbing action upon the Sun. That centre of oscillation is, in its turn, 
near the centre of the counterpoising moments of inertia of the Sun and 
the planetary system. For Im(d— .3333) 2 +Zm=9.0770 2 ; 759.46+9.0776 2 
=.3294' 2 ; .3333+. 3294=1.012. It may be well to observe that this 
approximation is nearly identical with the one above noted (1.015) be- 
tween the virtual centre of gravity of the Jupiter-disturbing planets, and 
the Sun-spot disturbance-perihelion. 

In order to form an estimate of the extent, to which circumstances 
favoring the generation or disturbance of aethereal waves affect the amount 
of spotted surface, I would suggest a preliminary examination of ob- 
servations with especial reference to the following planetary configura- 
tions : 

1. When the Sun is near the linear centre of oscillation (§) of two 
planets in heliocentric opposition : e. g., near the opposition of Mercury 
and Venus, especially if Mercury is about 60° from perihelion ; of Venus 
and Mars, when Mars is about 40° from perihelion ; of Jupiter and Saturn, 
when Saturn is near aphelion ; of Saturn and Uranus. 

2. When one of two planets in heliocentric conjunction is near a linear 
centre of oscillation of the longer radius vector : e. g., near the conjunc- 
tion of the Earth and Mars ; of Mars and Mercury, if Mars is near peri- 
helion and Mercury near aphelion ; of Jupiter and Mars, if Mars is near 
aphelion ; of Jupiter, Saturn and Uranus, (the centre of gravity of 
Jupiter and Saturn being at about § of the distance from Uranus to the 
Sun) ; of Saturn and Neptune, when Saturn is near aphelion ; of Uranus 
and Neptune. 

3. When one of two planets in heliocentric conjunction is near a centre 
of explosive oscillation (f) : e. g., near the conjunction of Mercury and 
Venus, if Mercury is at somewhat more than its mean distance from the 
Sun ; of Mercury and the Earth, if Mercury is near aphelion ; of Mercury, 
Venus, and the Earth or Mars ; of Jupiter and Saturn. 



^ETHEREAL OSCILLATION, THE PRIMORDIAL MATERIAL 

FORCE. 
By Pliny Eakle Chase. 

(Read before the American Philosophical Soeiety, July 19, 1872.) 
In any explosive or other analogous action along a given diameter, 
cardinal points occur at \ radius and f radius (=the distance from 



